Assessment of the dynamics of the physiological states of Lactococcus lactis ssp. cremoris SK11 during growth by flow cytometry.
The aim of this study was to improve knowledge about the dynamics of the physiological states of Lactococcus lactis ssp. cremoris SK11, a chain-forming bacterium, during growth, and to evaluate whether flow cytometry (FCM) combined with fluorescent probes can assess these different physiological states. Cellular viability was assessed using double labelling with carboxyfluorescein diacetate and propidium iodide. FCM makes it possible to discriminate between three cell populations: viable cells, dead cells and cells in an intermediate physiological state. During exponential and stationary phases, the cells in the intermediate physiological state were culturable, whereas this population was no longer culturable at the end of the stationary phase. We introduced a new parameter, the ratio of the means of the fluorescence cytometric index to discriminate between viable culturable and viable nonculturable cells. Finally, this work confirms the relevance of FCM combined with two fluorescent stains to evaluate the physiological states of L. lactis SK11 cells during their growth and to distinguish viable cells from viable but not culturable cells.